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4300 (137/38, 143) 5/1267 60/0107 00870207023 


AUTHORS: Berdyshev, A.A. and Viasov, I.N. 
TITLE: Resistivity of an Antiferre.iagnetic / 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, 
Vol. 10, Now 4, pp. 628 - ¢29 


TEXT: Kasuya and Mannavi (Ref. 1) have calculated the 
electrical resistivity of an antiferromagnetic transition 
metal at low temperatures, assuming that the interaction 
energy between conduction electrons and spin waves is 
constant. It is shown in the present paper that the results 
obtained by these authors can also be obtained (and in fact 
were ecbtained earlier - Ref 2) by the s-d exchange model of 
Vonsovskiy et al. In a later paper Berdyshev et al (Ref. 3) 
obtained the exact form of the energy: operator for an anti- 
ferromagnetic (Eq. 2). Using this operator it can be shown 
that the "magnetic" part of the resistivity is given by: 
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(in-the absence of anisotropy’. This expression is different XK 
frem that obtained by Kasuya and Mannavi, (Fef. 1). The reason 

for this difference is that Kasuya and Mannavi used an 

approximate form for the interaction potential while the 

present authors used an exact form. There are 7 references: 

2 English, 1 Russian translation from German and 4 Soviet. 
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A.M. Gor'kogo (Ural State University im. 
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SUBMITTED: January 15, 1960 
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Blectric resistance of antiferromenetic wmiterialse Fiz. mote i 
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4037. Vlasov, L.O., ‘Distribution of velocity of Mitration y 
inclined layers under peessure (in Htusian), Pritt. Met. Mek. 
15,1, 287-229, Jan-Feb. 1951. 

‘Author considers the flow of a viscous Huid towards the drill 
hole up an inclitast porous tayer uf constant thichacss bounded 
above and below by tr.o impervious atrata. The flow takre place 

in a vertical planc, uader pressure supplicd by the wecoad noe- 
yjscuus fluid displacing the fimt frum below. 

By cusfornal transfurmation, exprvreions are obtained for the 
cumponcnts uf the velocity any bere between the dividing bouad- 
ary of the two liquids and the drill hule in terme of the total dis- 
charge of the drill hole. Akevauder Hreanikof, Canada 
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. \Aireraft design (Konstruktsiya letatel'nykh apparatov) 
iillus., biblio. 


i Oborongiz, 1963. 708 p- 
6200' copies printed. 


TOPIC TAGS: 


4 


‘design, aireraft rigidity, 
| aireraft servo, 
| heating : 


- principles of aircraft construction and strength are 
examined, and design methods for strengts 


External design loads are analyzed,and. other 


_principles of arrangement are 
-and rigidity are given. 


el 


aireraft hydraulics, 
aircraft service life, aeroelasticity, 


Moscow, 


Errata slip inserted. 
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“problems in the construction of airplanes, rockets, and helicopters 
are examined. The pneumatic and hydraulic aircraft systems as well 
as hydraulic servos are described. Considerable attention is paid 
‘to the probloms of aeroclasticity, service life, and acrodynamic heat~ 
{| ing. The factual and numerical data and the schematic diagrams of ‘ 
“atreraft are taken from non~Soviet sources. The authors thank Kk. A. 
Ly*nshinsky for. writing artic le -3 of Ch. 2 and WN, kK. Micro~ 
fanov who particpated in selection of material for some chapters. 
- Special appreciation is expressed to A. M. Okulov for illustrating 
the book and to Doctors of Technical Sciences A. R. Bonin and 
Professor L. P. Ninokurov., and Candidates of Technical sciences N. G.; 
Savusya, L. A. Kolesnikov, A. A. Yarkho andyV. P. Rusanov for their 
valuable suggestions during the review and revision of the manuscripte 
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AID P - 1633 
Subject . : USSR/Electricity 
fs card 1/1 Pub. 29 - 15/23 
| Author : Viasov, I. Sey Foreman 
Title : Indicator ‘of a short circuit currents + 


Periodical : Energetik, 1, 22-24, Ja 1955 


Abstract : To locate a short- circuit in an aerial electric power line 
an electromagnetic apparatus was designed and constructed 
by the author. The design and operation of the apparatus 

is described. Pictures and 2 diagrams are shown. 


Institution: None 


Submitted : No date 
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August, 1953, Uncl. 


= 
SSIS : 221 Be eas RSS 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860310001-1" 


"APPROVED FOR RELEASE: 09/01/200 CIA-RDP86-00513R001860310001-1 


iS a ae eae RE ae eee ees eed 


is RUSS RTS RU beapacy sro Be ae is eee en ES 


a Vf tod ¥, K. 


1. Ke VLASOV 

2. USSR (600) 

4. Automobile Industry 
7 


. A year of work by mixed teams. Za ekon. mt. no. 1. 1953. 


9. Monthly List of Russian Accessions, Library of Congress, April 1953, Uncl. 
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“wong. VEASOV, K.A.,-Blav. red. [deceased]; SEMENOV, Ye.1., doktor gool.- 
hn anne ag An pak, otv.e Ted.; TIKHONENKOVA, R.P., kand. geol.-min. 
nauk, otv. red. 


[Mineralogy and genetic characteristics of alkali maesifs] 
Mineralogiia i geneticheskie osobennosti shchelochnykh mas~ 
sivov. Moskva, Nauka, 1964. 193 p. (MIRA 18:2) 


1. Akademiya nauk SSSR. Institut mineralogii, geokhimii i 
kristallokbimii redkikh elementov. 2. Chlen-korrespendent 
AN SSSR (for Vlasov). 
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1. Chlen-korrespondent AN SSSR. 
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LASOV, KeA.j3 BELOV, N.V.; VOL'FSON, F.I.; GENKIN, A.D.; : ; 
ee KIN, L.1.; KORZHINSKIY, D.S.3 SALTYKOVA, V.S.; SAUKOV, A.A.; 
SOKOLOV, G,A.; SHCHERBAKOV, D.1.; SHADIUN, T.N. 


Konstantin Avtonomovich Nenadkevich, eae? ; obituary. Geol. 
. ~1:123-125 Ja-F '64. 
rud. mestorozh. 6 no 3-125 Mecicnnaa 
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[Microinclusions in rninerals] Mineral'nye 
pida. Moskva, Nauka, 1965. 262 p. (MIRA 18:7) 


i x i khimii i 
1. Akademiya nauk SSSR. Institut mineralogii, geo 
i gusnevniels redkikh elementov. 2. Chlen-korrespondent 
AN SSSR (for Vlasov). 
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YLASOV, K.hv) lav, F zfueseased}; BEZSMERTNAYA, M.S., otv. 
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.3 FEKLICHEV, red, 


[Experimental methodological studies of ore minerals] 
Eksperimental'no-metodicheskie issledovaniia rudnykh 
mineralov. Moskva, Nauka, 1965. 303 p. 

(MIRA 18:6) 
1. Moscow, Institut mineralogii, geokhimii i kristallo- 
khimii redkikh elementov. 2. Chlen-korrespondent AN sssk 
(for Vlasov). 
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PUSTOVALOV, L.V., otv. red.; AL'TGAUZEN, M.N., doktor geol.- { 
min, nauk, red.3 VLASOY. K.A., reds [deceased]; DOLGOPOLNV, 
N.N., red.; IVENSH!, Yu.P., doktor geol.-min.nauk, red.; 
POZHARITSKIY , K.L., doktor geol.-min. nauk, red.; 
SERDYUCHENKO, D.P., doktor geol.-min. nauk, red. ;KRASNOVA, 


N.E., red. 


[Metals in sedimentary formations; heavy nonferrous, minor 
and rare metals] Metally v osadochnykh tolshchakh; tiazhelye 
tsvetnye metally malye 4 redkie metally. Moskva, Nauka, 
1965. 389 p. (MIRA 19:1) 


1. Moscow. Laboratoriya osadochnykh poleznykh iskopayenykh. 
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uSSR/Fhysics - Steel, Transformer 21 Jun 49 
Heat Treatment 


"Coercive Force Versus Temperature in Trensformer Steel Monocrystals »" Ya. S. Shur, 
K. B. Vlasov, Inst Phys of Metals, Ural Affiliate, Acad Sci USSR, 4 pp 


"Dok Ak Nauk SSSR" Vol LXVI, No 6 


Studied temperature dependency for nine monocrystai discs subjected to verious se 
treatments (high-temperature annealing in Ho, magnetic cooling ss sige ary 
by recording polar isotherms of H, (a) from -195 to 2cce (a the ang iss ne 

plane between field direction and an arbitrary dismeter) and Hig (t) arene ee ee 
corresponding to maximum and whinimum of He 92 polar isotherms from - ye erst Wore 
Found a normal temperature dependency of He (He decreases with tempersture rise) in 


dises of little anisotropy of H, in the dise plane and for those monocrystels in which, 
due to magnetic cooling, the polar isotherms had only one minimum end one ee 
An anomalous H, vs T relation was found in discs of low Hes end great eae fe) 
He two maxima, and two minima on the polar isotherms. Submitted by Acad S, I. 
? 
Vavilov 23 Apr 49. 
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USSR/Physics - Steel, Dynamo pec: 49. 
Aging, Steel ar 
Upon the Form of the Curve De- 
ure Dependence of Coercive 

" ya, S. Shur, K. B. Viasov,. 
Ural Affiliate, Acad Sci 


“rmfluence of Aging 
seribing the Temperat 
Force in Dynamo Steel, 
“Inst of Phys of Metals, 


, USSR, 3 pp 


"pok Ak Nauk SSSR" Vol LXIX, No 4 


Measurements made on specimens of dynamo steel in 
the form of small flat bars 


astatic magnetometer showe 
specimen which has undergone ag 
155T90___ 
(Contd) Dec 49 


ratures of the order 
[. Vavilov 


‘ussR/Physics - Steel, Dynam 

“temperature, at seast up to tempe 
‘ef 200-300°. submitted by Acad S. 
28 sep 49. 
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‘K. 20} fertomagnetle {i alloys fee of Inclustons of with f: 
UTS pF “4° macroscopic Inclusions... - {introducing “{ntd. ‘Kon 

ted Tee 2 larskil's theory of the: crifiest fied the houel i | 
anjltess aT) maples of a “wavelength” / Which chitracterlzes th 
Tnctudlon' st dlaperajon of the Inhomoguneltled 6f tho concentra 

“ tlon; aad assuming thal the dependence of aon ¥ 
“yh has the characterof: a tisha lito, Rondorskil's 
formuln for the -critlcat eld Hy sakes tho fornt 


Hy wrdsalh tim ty. 


é fain es ate Bk 4. yal day : 
a8 (bake: + S/200h,/os # asia | aca 3) 


(/, Is saturation magaetlzatton, h,, 4, cosines of angtes 
tween directions of miagitetle Moff utd vectors off |* 
“Spontaneous. magtettzation: In tho “nelyhbouriny.}", 
i... domains), This forntult ty-then tele] on expetl 
tod that'the critical feid Hp | mental muferlal obtalned on alloys aky pure ferro y 
ef tho eo forer: i magnetits and compared with other egbsfing theories, 
lik be nd estimates of the amptitude of tha-coneentrition |: 
; nid *B, P, KRAUS: {6° 
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USSR/Metals - Coercive Force, Steel's Jan 51 


“Temperature Dependence of the Coercive Force in 
Monocrystals of Transformer Steel,” K. B. Vlasov, 
Ya. S. Shur, Lab Ferromagnetics, Inst Phys of Me- 
tals, Ural Affil, Acad Sci USSR 


_"Zhur Tekh Fiz" Vol XXI, No 1, pp 39-50 


Results of measurements of temp behavior of coer- 
| etve force in monocrystallic disks of transformer 
steel: Shows temp behavior of coercive force de- 
pends on crystallographic direction along, which 


a 1TWTHL 

USSR/Metals - Coercive Force, Steel's Jan 51 
(Conta)' } 

measurements are conducted. Analyzes exptl.laws 


obtained on basis of thegry of mignetization curves 
; used in eng, Submitted Oct 49. 
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USSR/Physics - Conductivity, Electrical Nov 51 


“Theory of Electrical Conductivity of Metals Tak- 
ing Into Account Electronic Interaction," S. V- 
Vonsovskiy, K. B. Vlasov, A. V. Bokolov, Inst of 
Phys of Metals, Acad Sci Ural 85R 


"Zhur Eksper i Teoret Fiz" Vol XXI, No 11, 
pp 1185-1200 
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VLASOV, K. B. 


Alloys, Electric Conductivity. 


Theory of electr:.cal conductivity of compounded, 


regulated metal alloys. K.B. Vlasov. JZhur. 
eksp. i taor, fiz. 22 No. 2, 1952. 
Institut Fizik Metallov, Ural 'skogo Filiala 
Akedemii Nauk SSSR 

red. 4 July 1951. 


Monthly List of Russiam Accessions, Library 
of Conzrese, September 1952. UNCLASSIFIED 
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Aigo URED apie ong irae OSB : 
79. Atorale magnetic moments of ferromagnetice. - bl... mot wee ne 
8. Pee Bo Dai hh thaper ot 
| tear, Fic, 25, No, 49) 324-40 0953} in Russian, , 

” |. Atomic’ magastic moments ara calculated using 
~ model based on a theory of interncting external 4s-. 
. and internal 3éclectrons in the crystal lattice. One 
- SoNsequence of this theory is that such moments have 
-. “i notsintegral valucs, Discussing ‘pure: metals: the 
"authors assume the total freo energy of the electrons 
fo be the sum of the free energies of the internal and 


external clectrons and dxpressions and derived for the - 
. atomic magnetic moment at tem 
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USSR/Physics. ..Anti-ferromagnetiom . oy eee wee PM ee caging: faye ee ge ee Ge ye rg a 


so  MOPRRISAURACRRSIEEE SE — 
heory of anti-ferromagnetism pat Sa el ce en ott le cuntartre xs wens ae 


Boe ass mn = i Piety ieee, sae ae Decade LnakenS,  ¢ gba . wk Se | 


t -Tzv. AN SSSR. Ser. fiz. 18/3, 339-349, May-Jun 195) 
: .Efforts were made to formate ‘an anti-ferromgnetism theory by the method ~ i 
~ Of energetic gravitation centers. Expressions were derived for the suscepti~ 
bility of antd-ferromgnetic monocrystals which take into: consideration the - 
anisotropy of this value for a range of comparatively high temperatures 
( anti~ferromgnetic Curie point ). A term was established for the tempere~ [aN 
ture: dependence of the critical field above which the anisotropy is bound pice 
' to disappear, An expression was also formulated for the anisotropy of the : 
anti~ferromagnetic Curie point. It is shown that the susceptibility aniso-~ 2 
tropy, critical field and the Curie point anisotropy are determined by one ae 
Single factor, namely, the dependence of the anti~ferro-mapnetic energy ee 
upon the orientation of the elementary magnetic moments. Sixteen references: 
3 USSR; 3 French; 5 USA and 5 German (1932-1954). Graphs. 


“¥ ‘Aeademy of Sciences USSR, Ural Bratich, Institute or Physics of Metals 
“May 3) 495 wos Oba a NES adele ees Bee Sarig lll at dre eee Rbieee 
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aud : "1041, Ferromayuetian of substances of ferrite type: : 
and antiferromapnetism. KB. Vissy ano B. Ky 


ASMMOKWANETOV.. Zh, ekiper. tear. Fiz, 27, No. WI} ve 
75-86 (1954) In Russfan.. ‘ : : : 


» Above the antiferromagnetic Curie point the 
: - . permeability. follows the Curie-Weiss law, the 
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tie {0 disagreements between experimental conditions.” 
--Which render ‘correct: comparisons -diffieutt-and tho: 
“. theory has 60 far been evolved only fora somewhat 
__limited temperature range, “By Pe-KRAUS— oi 
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ViaSOv, K.B. 


On the effect of grain size on the magnetic properties of ferro- 
magnetic sheet materials in the high-induction region. Fiz.met.i 
metalloved. 1 no.1:70-74 '55. (MLBA 9:3) 


1. Inatitut fiziki metallov Ural'skogo filiala Akademii nauk SSSI. 
(Sheet steel--Magneric properties) 
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: i The quantum theoty of ferromagnetism..S. V. Vonsov- ~~! 
skit, Ke B. Viasoy, and: E. A. Turov, | Zhur. Ebspil, 2 £2: 
_ 4 Teoret FTE 29; 37-8 1956).—On the basis of a polyelectroa © +! 
quantum-techanical mode! of a crystal there is derived the 
caten. of the magrctic action of the clectrons upon the fesso- 
- magnet. The energy spectium of the system js caled. for 
_. the’case of law temps.’ The computation of the terms of the 
. “magnetic action in the original Hamiltonian system leads in 
” the energy to the appearance of components of the maguetic 
i quasiclassical type as well of terms of the type of anisotropic 
' (maguetic) exchange. This latter fact might have some 
' significance for the calcn, of the relaxation phenomens 
‘both fn ferromagnetic and antiferromagnetic crystals, 
. {There is also dertved the an Ae ‘the systens class to the - 
; j site ceaters of gravity, Le. the case of higher tempy, An 
| equation is ubtated for the free eitergy asa function of the 
maguitude of the magnetizability and its orientation in the 
et bara (the eaergy of the magnetic anisotropy) far temps. 
Ww are close to the Curie point. _ Wemer Jacobson 
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VLASOV, K. B. (Sverdlovsk) 


"Some Theoretical Considerations on the Theory of Elestic Ferromagnetic 


(Magnetostrictional) Mediums," paper presente 
on Physics of Megnetic Phenomena, Sverdlovsk, USSR, 23-31 May 1956. 


d ut the International Conference 
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Equations realted to the state of a polarized magnetoelastic medium. 
Fig.met. i metalloved 3 no.3#55i-553 '56. (MIRA 10:3) 


1. Institut fiziki metallov Ural'skogo filiala AN SSSR, 
(Magnetic fields) 
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AUTHOR: Vlasov, K. B. 126~3~2)1/34 
TITLE: On the thermal dynamics of irreversible processes in a 
- pokgbized magneto-elastic medium. I, (K termodinemike 
neobratimykh protsessov polyarizovannoy magnetouprugoy 
; sredy. I). 
PERIODICAL: "Fizika Metallov i Metallovedeniye" (Physics of Metals 
and Metallurgy), 1957, Vol.4, No.5, pp- 542-544 (U.S.S.R.) 
ABSTRACT: The author considers an isotopic magneto-elastic medium 
which is polarised in the initial state by a magnetic field 
H. in the direction of the z-axis. It is assumed that 
aSviation of the state of this system from the original one 
is determined only by the magnetisation vector I. and the 
deformation tensor €.. The thermal and electri 
conductivity, hysteresis and a number of other irreversible ‘ 
processes ere not taken into consideration. For the given 
case the equation of Biot, M.A. (1), eq.(1), assumes the 
form expressed by eq.(3) and by solving it we obtain an 
equation of "state" for the steady state processes which 
takes into consideration the irreversibility of the processes, 
& : 7 I 
card 1/2 H, = Yon I, * day E53 Oo, = Day te cy4 &5 


This equation describes the magnetic, mechanical and the 
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4 On the thermal dynamics of irreversible processes in a 
polarised magneto-elestic medium. I. (Cont.) 


: magneto-mechanical phenomena in 4 polarised magnetically 

o elastic medium without taking into consideration heat and 
electric conductivity and hysteresis. Particulerly, it 
describes the spin-spin relaxation which was first taken 
into consideration thermodynamically by Ehaposhnikov, 1.6.(5), 
the magnetic resonance and the magneto-mechanical resonance 

cara 2/2 to which attention was first drawn by Al'tshuler, S.A.(6). 

Acknowledgments are made to §. V. Vonsovskiy for his 
continued interest in this work, 


SUBMITTED: March 21, 1957. 


ASSOCIATION: Institute of Metal Physics Ural Branch of the Ac.Sc., 
U.8.S.R. (Institut BPiziki Metallov Ural'skogo Filiala AN SSSR). 


AVAILABLE: Library of Congress 
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MITLE: Thermodynamics of Irreversible Processes in a Polarized 
Magneto-llastic Medium. II (K termodinamike neobratinykh 
protsessov polyarizovannoy magnetouprugoy sredy. II) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol V, Nr 3, 
pp 385-9 (USSR) 


ABSTRACT: Visvanathan's and Laval's treatments of the elastic 
properties of crystalline media of low symmetry are 
applied to an initially jsotropic magneto-elastic medium 
(one that becomes magnetic under stress), polarized by 
a magnetic field. The treatment is theoretical; eqs.(1) 
relate to reversible processes the usual international 
symbols for stress, magnetic field, etc, being used, 
Eqs.(2) relate to non-equilibrium processes where the 
deviations from equilibrium are small; Eqs.(3) are the 
Onsager equations for the kinetic coefficients, The 
condition that Bqs.(1) are invariant against rotation 
about the special direction are then applied, and the 
theoretical consequences developed. The physical natures 
of the 54 parameters required to define the state of 
strain are not interpreted. 

CixveAfO There -are 7 references, 3 of which are Soviet and 4 English. 
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, AUTHOR: Miasovs Ky Be 48-8-15/25 
TITLE: ; Some Problems Connected With the “peory of Brittle Ferromagnetic 


Magnetostrictive Domains (Nekotoryy¢ voprosy teorii uprugikn 
ferromagnitnykh (magnitostrikts jonnykh) sred) 


PERIODICAL: aha AN SSSR, Ser-Fiz.,1957> Vol. 21, Nr 8, pp- 1140-1148 
USSR) 


ABSTRACT: For the purpose of solving problems concerning magnet omechanical 
transformations, it is necessary that equations of electrodyna-~ 
mics, of the elasticity theory, and equations of atate are avail- 

able. Mechanical stresses ina ferromagnetioum form (in general) 
an asymmetric tensor. According to Brown there nevertheless is a 
possibility of introducing 4 quasi-symmetric stress tensor (oz4™ 
= 644) by somewhat changing the equations of elasticity. Accord- 
ingly a symmetric tensor was from the outset assumed in this 
work. What is required is an approximate equation of state of 
the brittle ferromagnetic domain by the decomposition of a ther- 
modynamic potential in series development with respect to small 
parameters, on which occasion the quasistatistical processes were 
followed. As & thermodynamic initial potential the energy of 4 

! mass unit was assumed which was decomposed into the order of the 

components: tensor deformation &ijy----7 777" a vector component 
Cara 1/3 of the specific magnetization Mo ; 


magnetic moment of the mass unit ) 
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Some Problems Connected With the Bheory of Brittle Ferromagnetic 48-8-15/25 
Magnetostrictive Domains. 


according to temperature changes AT up to terms of the quadratic 
ratio of the values £4; and AT and according to terms of the 
6th step M2 near the alate E34=0, Mo=O0 and TeTo. According to 
Brown the modification of the’ free energy of the mass unit here 
has the expression: dF=H2dMo+v (045d €ij -sdT, where Ho vector 
component ofthhe voltage of the magnetic field, v -specific volu- 
me = 1/g = Vo(1+5xaf ka): e- elasticity, and s -entropy of the 
masa unit. In the course of computations, which here comprise 

45 formulae, we here finds: 


3H EH oO oH 
Aa- Agi” = -Ta;o,-Ta H.-C AT. 


Conclusions: The tensor constant .f the equations of state are 
expressed by corresponding tensor constants which are able to re~ 
place one another. These values are. obtained automatically in the 
course of the process of thealgebraic transformation to the new 
inconstant variables. These values are similar to conditions of 
Cerd 2/3 the corresponding stable values in thecase of piezoelectrica or 
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Some Problems Connected With the Theory of Brittle Ferromagnetic 48-8-15/25 
Magnetostrictive Domains. 


polarized seignette electrica. If, instead of T the entropy S is 
inserted as independent variable, the ratio between isometric and 
adiabatic values of the corresponding tensor stable values can be 
obtained. The data obtained here may be obtained for electrostric- 
tion domains of the keramic type of barium titanium. “or this pur- 
pose a corresponding replacement of values is carried out. There 
are 7 references, 4 of which are Slavic. 


ASSOCIATION: Insitute for Metal Physics of the Ural Branch AN USSR (Institut 
fiziki metallov Ural'skogo filiala AN SSSR) 


AVAILABLE: Library of Congress 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, P 174 (USSR) 


“~” 


AUTHOR: Vlasov, K.B. 
ee 
TITLE: ~ Some Problems on the Theory of Mechanical, Magnetic, Thermal, 
Magneto-mechanical, Thermomagnetic, and Thermoelastic Properties 


of a Magnetoelastic Medium yl 
PERIODICAL: fr, In-ta fiz, metallov Ural'skiy fil, AS USSR, 1958, Nr 20, 


pp 71 = 69 
‘ ABSTRACT: Polyerystalline ferromagnetic substances, which can be considered “a 

as magnetic and elastic isotropic media, are used for the manu- 
facture of magneto-mechanical converter cores, operating in the 
range of ultrasonic frequencies, The author derives relations 
necessary for the calculation of these sonverters and for the 
solution of analogous problems, By modifying the elas. icity 
equations, the elasticity tensor 18 obtained which is also symme~ 
trical in the cage of a magne topolarized medium with a magnetiza~ 
tion resultant, The author derived equations of state for a quasi- 

Card 1/3 dynamic case by anapproximation method. He used thermo-dynamis 
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Some Problems on the Theory of Mechanical, Magnetic, Thermal, Magneto- 
mechanical, Tharmomagnetic, and Thermoelastic Properties of a Magnetoelasiic 


Medium 


relations and considerations of the symmetry of magnetic non-polarized and 
polarized media, taking into account the thermal effect and the arbitrary 
deformation, Free energy was selected as an initial thermo-dynamic pcven- 

tial, Some cases are analyzed where the intensity of the magnetic field ; 
and the voltage are used as independent variabies (of magnetization, de~ * 
formation and temperature). Considering that the presence of polarization 
magnetization causes reduced symmetry, it follows from the equations cb- 

tained that the properties of the polarized magnetoelastic medium are 

characterized by a greater number of tensor constants than in the case of a 
nonpolarized medium, whereby the number ‘of independent components increases, 
Equations of state are ebtained for the particular case of one-sided com- 

pression or extension along the direction of polarization maguetization or 

for the application of an alternating magnetic field in the same direction. 

With the use of the aforementioned equations of state, equations can be ob-~ 

tained which are usually applied to the calculation of magnetestriction con- 
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Some Problems on the Theery of Mechanical, Magnetic, Thermal, Magneto- 
mechanical, Thermomagnetic, and Thermoelastic Properties of a Magneto- 
elastic Medium 


of the type of one-sided extensions or compressions, More complicated 

vibration types such as transverse, torsional vibrations ete., can also be 

chtuined by general forms of equations. To facilitate practical calculations, 

the vector of the magnetic induction is introduced instead of the vector of 

magnetization as a value describing the magnetic state. Equations of state 

are also derived for the dynamic case, Methods of irreversible thermodynamics 

are used, The number of components characterizing ths magneto-elastic pora:-. -- = 
medium increases, There are 22 bibliographical titles. sy 


verters, Their solutions are represented merely by longitudinal vibrations we 
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S0V/81-59-5-14450 
Translation from: Referativnyy zhurnal, Khimiya, 1959, Nr 5, p 35 (USSR) 


AUTHOR: --¥Lasov, K. B. 


Se aed chet Fee 


TITLE: On Several Aieeiens Concerning the Quantum-Mechanical and \ 
Phenomenological Theory of _Ferromagnetisn, Anti-Ferromagnetism ) 
and Ferrimagnetism | oy 


PERIODICAL: Tr, In-ta fiz, metallov, Ural'skiy fil, AS USSR, 1958, Nr 20, 
pp 91 - 9h 


ABSTRACT : A review, There are 34 titles in the bibliography. 
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80V/58-59-10-22821 


Translation from: Referativnyy Zhurnal, Fizika, 1959, Nr 10, p 145 (USSR) 


AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


APPROVED FOR RELEASE: 09/01/2001 


Shur, Ya.S., Luzhinskaya, M.@., Vlasov, K.B., Shiryayeva, 0.1., 
Zaykova, VA, emia 


On the Relation Fetween the Magnetic Properties and Sensitivity of 
Magnetostrictive Receivers 


Tr, In-ta fiz, metallov. Ural'skiy fil. AN SSSR, 1958, Nr 20, pp 131-140 


The authors made an experimental study of the relation between the 
sensitivity of magnetostrictive receivers and the magnetic characteristics 
of a number of materials out of which they were produced, For this study 
soft magnetic materials were used that possess very dissimilar magnetic 
and magnetostrictive properties, It is demonstrated that for every 
receiver the greatest magnitude of sensitivity is attained at those values 
of the magnetizing field and that magnitude of induction, at which the 
greatest value of the product { c- (da/ 2B) is obtained for the given 
material. The sensitivity..of receivers made of different kinds of 
materials, measured at optimum polarization, is proportional to the 
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80V/58-59~10-2280) 


On the Relation ‘Between the Magnetic Properties and Sensitivity of Magnetostrictive 


Receivers 


magnitudes 4 a: 
obtained on these 


Ho, Ag, and I, 


(Bont) (Oa/d B) (Bopt)s Leu: (Bont) (A s/Is), or # o{ As/I5) 
materials, It follows that if the static magnetic characteristics 


( As/T,), it is possible to make an approximate comparative estimate of the magnitude 
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AUTHOE: Vlasov; Ki Bo SOV/48~22-10-1/23 


TITLE: ' Dynamic..cConstants. of Magnatically Polarized. Magnetoslastic 
(Magnetostrictive) and Electrically Polarized (Electro- 
strictive) Media (Dinamicheskiye postoyannyye magnitzo 
polyarizovannykh magnetouprugikh prepa eee ea 
i elektricheski polyarizovannykh elektrostriktsionnykh) sred. 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958, 
Vol. 22, Nr 10, pp 1159 - 1167 (USSR) 


ABSTRACT: In the present paper the author gives derivations of 
equations that describe the dynamic behavior. of magnetically 
polarized magnetostrictive and electrically polarized 
electrostrictive.media. These equations. also. consider the 
non-equilibrium processes taking place in these media 
according to the method of the so-called thermodynamics of 
irreversible processes. In order to solve the problem of 
the. dynamic behavior of the. magnetostrictive medium for the. 
general case of the steady (and not only of the, quasisteady ) 
processes either the equations (5) for and aut together 
with Maxwell's (Maksvell) equations, considering the theory 
of elasticity and the relation (12) must be solved; or the 
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.Dynamic Constarts of Magnetically Polarized $0V/48-22-10-1/23 , 
Magnetoelastic (Magnetostrictive) and Electrically i 
Polarized (Electrostrictive) Media ; 


.syatem of equations (17) together with Maxwell's equations 

“ and the equations of the theory of elasticity must ba 
solved. The obtained equations describe a large number of 
magnetical, mechanical, and magneto-mechanical phenomena, 
e.g. the phenomenon of the magnetic and magneto-mechanical 
resonance (Ref 14), the spin-spin relexation (Ref 15), the 
influence of the mechanical state of the_medium upon the 
resonance-aniso.ropy of gyromagnetic phenomena etc. 
Equations are also given for the calculation of the dynamic 
behavior of electrically polarized electrostrictive media. 
In the present paper the possibility of an excitation of the 
dynamical conditions of iaternal degrees of freedom is not 
considered. There are 16 references, 10 of which are 
Soviet. 


ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of 
Metal Physics,AS USSR) 
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TITLE: 


PERIODICAL: 


ABSTRACT s 


Card 1/3 


See 


Shur, Ya. S., Lushinskaya, M. G., SOV/48-22-10-18/23 
Vlasov, X. Be, Shiryayeva, 0. I., Zaykova, 7. A. 
a 


ee 
On the Dependence of the Sensitivity of Magnetostrictive 


Receivers on Their Magnetostrictive Characteristics (0 
zavisimosti chuvatvitel'nosti magnitostriktsionnykh 
priyemnikov ot ikh magnitnykh kharakteristik) 


Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958, 
Vol 22, Nr 10, pp 1259 - 1262 (USSR) 


According to theoretical caloulations (Refs 1 - 3) the 
sensitivity of the magnetostrictive receiver can be 
related te the magnetic characteristics of the 


material of the receiver as follows: 


aA 
e~ rH 3B dh. (1) 
Or (2) 


eH, T (3) 
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On the Dependence of the Sensitivity of SOV /46-22-10-18/23 
Magnetostrictive Receivers on Their Magnetostrictive 
Characteristics 


The symbols denote: e - sensitivity, Aa-appartent permeabil- 
ity, A- magnetostriction, B - induction, - saturation 
magnetostriction, I_ - saturation magnetiza ion, Ao- initial 
permeability, e 2 maximum sensitivity of the receiver 
at a certain optimum value of the induction of the polariza- 
tion B . In the present paper the above-mentioned 
theore??éal relations and their possibls» application in the 
selection of the material for magnetostrictive receivers 
were checked by experiment. Materials with widely differing 
magnetic properties were investigated. The measurements 
showei that after different treatment the alloys exhibited 
widely differing magnetic properties and sensitivities. From 
experimental data can be seen that in the case of a modifica- 
tion of the magnetic state of the concerned receiver its 
sensitivity varies according to formula (1). The relations 
(2) and (3), which relate the maximum values of the receiver 
sensitivity of various alloys, are satisfied less exactingly. 
One of the reasons for this disagreement might be errors in 
Card 2/3 the experimentel determination of various characteristics. 
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On the Dependence of the Sensitivity of ee: gov/48-22-10-18/23 
Magnetostrictive Receivers on Their Magnetostrictive ; 
Characteristics 


fhe results show that when formula (3) is employed an 
approximate comparative estimation of the sensitivity of 
the. material can be given if the values of My, A,» and I 
are known. Detailed results of this work are piblished in 
reference 3. There are 3 figures and 3 references, 1 of 
which is Soviet. . 


ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of 
Metal Physics,AS USSR) bt 
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“SP $000 67724 
. AUTHOR: Vlasov, kh. B. SOV/126-7-3-25/44 


}ITLE: On the, Rotation of the Plane of Polarization of Zlas 
Wiaves¥in Magnetically Polarized Metals (0 vrashchenii 
cleskosti polyarizatsii uprugikh vcln v magnitno- 
polyarizovannykh metallakh) 


PERIODICAL: Fizika metalloy i metalloyedeniye, 1959, Vol 7, Ur 3, 
pp 447-448 (USSR) 


ABSTRACT; The present note discusses the propagation of a plane 
transverse elastic wave (U = B, exp({i(ws - kz)}) ina 
metal in the direction of the polarizing magnetic field 
LS (directed along the Seis. In the above 
expression wu = uy + juys where u, are the components 


P. 
of the displacement vector for points inside the elastic 
nedium., the propagation of this wave is accompanied by 
a change in the electron distribution function f. On 
solving the kinetic equation for the electrons and 
using Maxwell's equations (Refs 1 and 2) it is possible 
to obtain the distribution function and hence calculate 
the mechanical stresses which arise as a result of the 
Card 1/2 change in the distribution function (Eq 1). In Bq (1) 
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SOV/126-7-3-25/44 
On, the hotation of the Plane of Polarization of Klastic Waves 
in hegnetically Polarized Hetais 
is the number of free electrons per cc and 

V; and t are the mass, charge, velocity, mean 
> path and mean free time, respectively. For low 
wencies when k& €1 or for strong fields, i.e. when 
1.0 3>k& , Eq (1) assumes the simple form given by Eq (2). 
Using these results an expression is obtained for the 
rotation constant (Eqs 3 and 4). It is concluded from 
these results that in the field of say 10° oersted the 
rotation of the plane of polarization should be at least 
a few tenths of a radian for a path of 10 cm, provided the 


frequencies are not too large. Acknowledgment is made 


to 2. V. Vonsovskiy for his interest in the present work. 
where are 5 references, 1 of which is Soviet and 2 English. 


ASOOVLALLON: Institut fiziki metallov AN SSSR (Institute of Physics 
of hetals, Ac.Sc., USSR 


HULU: December 19, 1958 
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Vlasov, K. B. Sov/48- 22 -3-28/34 
Ute ce a mS 


On the Report by N. A. Baranov and Ya. S. Shar (Po dokladu 

N. A. Baranova i Ya. S. Shur). "On the Problem of the 
Temperature Dependence of Magnetic Froperties of Highly 
Coercive Alloya" (Vol 22, Nr 10, p 1272) ("K voprosu o 
temperaturnoy zavisimosti magnitnykh svoystv vysokokoertsitiv- 
nykh splavov" (t.22, No 10, str. 1272)) 


Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 3, p 418 (USSR) 


The specific character of the temperature dependence of the 
coercive force Hg, ise. the existence of a maximum on the curve 


of the dependence on H,, may be explained in several hetero- 


geneous, magnetically herd materials by the assumption that 
H, in these materials is chiefly determined by the anisotropy- 


energy of the magnetic dispersion fields (inner demagnetizing 
fields). This anisotropy may be due to the fact that the 
separations of some of the phases have a stretched shape, or 
that their distribution in space has an anisotropic character. 


Seas aes Dan 
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- On the Report by N. A. “aranov and Ya. S. Shur. S0V/48-23-3-28/34 
"On the Problem of the temperature Dependence of Magnetic Properties of Highly 
Coercive Alloys" (Vol 22, Nr 10, p 1272) 


If the separating phase as well as the matrix are ferromagnetic, 
the energy of the dispersion fields will be proportional to 
' the square of the difference of spontaneous magnetization of 


these phases (Io - ae This energy will - in the existence 


of its anisotropy - take over the role of the anisotropy 

constant in the formula for Eo: From the figure can be seen 
that in the case of different Curie points 8, and 8, of the 
two phases the difference (I. - I 50) and, consequently, also 


the coercive force will increase with temperature within a 
certain range of temperature. There is 1 figure. 
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Vlasov, K. Be, Ishmukhametov, B. Kh. s0V/'56-36-4-49/70 
pe ee 


On the Rotation of the Polarization Plane of Elastic Waves in 
a Magnetically Polarized Medium (0 vrashchenii ploskosti 
polyarizatsii uprugikh voln v magnitno-polyarizovannoy srede) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 4, pp 1301-1303 (USSR) 


In the present "Letter to the Editor" the authors investigate 
the propagation of plane elastic waves in a magnetically 

polarized medium with uniaxial symmetry. The case is investi- 
gated in which the constant polarized field H, is orientated 
along the symmetry axis X3- In disregard of magnetomechanical 


effects, the propagation of these waves along H, is theoreti- 
cally investigated. It was found that during propagatioa along 
Ho the plane polarized transversal elastic waves experience a 
rotation of the polarization plane round the angle Be For 


y/2 is 


an expression of the form 9 = KHoX, = pi 0)2y 2(ec 
i: 3/ EPC A4 


obtained, 69) =) + x(2)) Jo, B plays the part of the 
tensor component cf the elasticity modulus; it may be complex. 
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On the Rotation of the Polarization Plane of Elastic S0v/56-36-4-49/70 
Waves in a Magnetically Polarized Medium 


For the calculation of its real part is used. The imagi- 
nary part of B supplies absorption coefficients for the left~ 
and right-circularly polarized waves. During passage of the 
linearly polarized wave an ellipticity occurs (a circular 
magnetic dichroism of the transversal elastic waves) beside 
the rotation of the polarization plane. For the ratio of the 
axes of this ellipse it holds that 


b/a = +th tnf{ax()?x/[2(pe44) y/2 It » The authors finally 


thank S. V. Vonsovskiy for ne interest in this work. There 
are 3 references, 2 of which are Soviet. 


ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute for 
Metal Physics of the Academy of Sciences, USSR) 


SUBMITTED : October 20, 1958 
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. Be hmukh B. Kh. $0V/56-37-3~23/62 
Ninoy, EeaBiibehrananctor, (56-31-3-25/ 
Rotation of the Polarization Plane of Elastic Waves in 

Magnetically Polarized Magnetoelastic Media 


ghurnal eksperimental‘noy i teoreticheskoy fiziki, 1959, 
Vol 37, Hr 3(9), pp 745 - 749 (USSR) 


By using an equation (1) derived by Vlasov in reference 1, 
which describes the elastic, magnetic, and magnetoelastic 
properties of a magnetoelastic medium, the authors in the 
present paper investigate the propagation of magnetoelastic 
waves in magnetically polarized media, viz. for the special 
case of a homogeneous uniaxially symmetric. . mediun. It is 
shown that the magnetoelautic wave propagating along a 
symmetry axis consists of three waves: a longitudinal wave 
and two circularly polarized waves, the propagation rate of 
which is different and depends on the magnetic state of the 
medium (magnetization or polarization field). The latter 
circumstance should lead to rotation of the polarization 
plane of linearly polarized elastic waves. The analysis is 
based on the use of the phenomenological "state equations", 
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Rotation of -the Polarization Plane of Elastic S0V/56-37-3-23/62 
Waves in Magnetically Polarized Magnetoelastic Media 


ASSOCIATION: 


SUBMITTED: 


Card 2/2 


which describe the dynamical properties of ss eonetosianeic 
media; displacement currents and conductivity currents were 
taken into account. For some particular types of magneto~ 
elastic media some details concerning the physical nature 
of the constants determining the rotation of the polari- 
zation plane are discussed. The frequencies at asouate an 
appreciable effect may be expected are estimated as, 


-9 


710 “sec a for ferromagnetics. There are 10 references, 
6 of which are Soviet. 


Institut fiziki metallov Akademii nauk SSSR (Institute of 
Metal Physics of the Academy of Sciences, USSR) 


March 28, 1959 
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s/056/60/038/03/20/033 
B006/B014 


AUTHOR: _Nilasov, K. B. 


4 +l 
TITLE: Equations ot State Defining the Magnetoelastic Properties of 
‘Ferromagnetic Single Crystals 7‘ 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 38, Noo 35 pp- 889-894 


TEXT; In earlier papers (Refs. 1-3) the author set up dynamic equations, 
termed “equations of state", which define the magnetoelastic properties 
of a magnetically polarized medium. 0: the strength of these equations 

he further proved that the polarization plane of elastic transverse waves 
rotates during their propagation along the axis of magnetization, In order 
to investigate this effect more thoroughly it is necessary to study an 
actually occurring case (a ferromagnetic single crystal in the present 
paper). The following assumptions are made: 1) The ferromagnetic single 
crystal has a hexagonal symmetry, and the axis of weak magnetization 
coincides with the sixth-order axis. 2) The crystal is finitely large, 

and the processes taking place therein are equilibrium processes. 3) The 
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Equationa of State Defining the Mezaatoelastic =/056 60/038/03/20/932 
Properties of Ferromagnetic Single Crystals BO06/B014 


elastic deformations occurring in the crystal and the variations in 
magnetization are small. The equations of state are derived proceeding 
from the condition that the thermodynamic potential is a minimum. In the 
case of inhomogeneous deformations, the equilibrium values of mechanical 
stress and magnetic field strength are interrelated by the equations of 
state not only with the magnetization vector and the deformation tensor 
but also with the rotation tensor which determines the orientation of the 
volume element under consideration. On the basis of the results obtained 
some conclusions are drawn as to the features of the propagation velocity 
and the rotation of the polarization plane of transverse elastic waves in 
ferromagnetic materials. In this respect, the relations derived are also 
applied to practical examples. Concerning the rotation of the polarization 
plane of elastic waves it is shown that rotation is determined not only 
by the constant of magnetostriction but also by that of crystallographicei 
magnetic anisotropy. For the velocity ct the author obtained an 
expression slightly different from that found by A. I. Akhiyezer, V. G. 
Bar'yakhtar, and S. V. Peletminskiy, which is due to the fact that the 
rotation of volume elements was taken into account. This is exemplified 
by the velocity Cy of elastic waves propagating within a magnetodielectric. 
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Equations of State Defining the Magnetoelastic  8/056/60/038/03/20/033 
Properties of Ferromagnetic Single Crystals B006/B014 


There are 9 references, 7 of which are Soviet. 


ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of 
Metal Physics of the Academy of Sciences, USSR ye 
\ 
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'} axial system of this sort (K.B.Vlasov and 
i. dendye ,14,487,498 ,1962) . In the present pa 
"ito systems with cubic Symmetry. UA is poss 
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_', Cal cubic antiferromagnetics. The experimental results thus support the 
2.) hypothesis that the investigated alloys possess both ferromagnetic and anti- 
“| ferromagnetic states. Orige art. hast 1) formulas and 3 figures. 
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‘TITLE : Resonance phenomena in the rotation of the plane of polarization and 
circular magnetic dich-oism of elastic waves in metals 


"SOURCE: Fizika metaliov i metalloved,, v. 17, no. 1, 1964, 152-155 

.TOPIC TAGS: polarization plane, magnetic dichroism, elastic wave, crystallo- 
graphic direction, absorption coefficient, mean free path, fermi surface, cyclotron 
‘frequency, plasma frequency, electrical conductivity tensor 


ABSTRACT: Starting with the model of a free electron in a strong magnotio field 
-and using the results of K, B. Vlasov and B. N. Filippov (ZhETE 1963, 44, 922), 

‘the following equations were derived for the coefficient of absorption of circu- 
.lerly polarized waves and the constant of rotation of the pas of polarization . 
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the cyclotron orbit, plasma frequency of the olectron, and the number of 
electrons per unit volume; w, k, A, 8, are the, frequency, wave voctor, wave- 


“length, and the velocity of propagation of transverse elastic waves, Resonance |: 
. 4s observed in the noighborhood of w/w =, As shown in Fig. 1 on the Enclosure, : 


in the neighborhood of resonance, % passes through zero. This plot corresponds 

, to 8, = 10°cn/sec, Vo = 108 cm/sec, Wp = 10!sec, T= 108060, H= 10° oorsteds, 
(and W@ = 10°sec™, It was show that if at some rélatively weak field (still 

' strong enough so as not to violate the original assumptions) tho rotation of tho 
‘ plane of polarization was positive, then at a certain value of the magnetic field: ; 
: given by me (v9s))'/3 


. H=sote ee 4 


H | enn Pepa 
' £t vanishes, and then it pecores negative, It was also shown that resonance 

_| must be observed when the wavelength of elastic waves becomes commeasurate with | 
‘ the penetration depth for electromagnetic waves. Orig. art. has: 9 formulas end. : 
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TITLE: Theory of the rotation of the plane of polarization and absorption of trans~ 
vorse ultrasound in magnetically polarized motals with arbitrary electron dispersion 


SOURCE: Fizika metallov i metallovedentye, v. 21, no. 2, 1966, 176-186 
TOPIC TAGS: ultrasound K ultfasonic absorption, magnetic field, circular polarization 


ABSTRACT : A theoretical calculation of the constants characterizing the absorption 


3X and the rotation of the plane of polarization of circularly polarized elastic 
waves (ultrasound) propagating ip magnetically ‘polarized metals with an arbitrary 
corduction electron Spersion law in the regions of strong magnetic fields is pre- 
sented, The caleulaticn is based on previously published work by K. B. Vlasoy and 
B. N. Filippov (FMM, 1964, 18, 333). The results of the calculation are summarized 
graphically, It is concluded that, in the case of lattices having cubic or hexagonal 
symmetry, the dependence of the absorption and rotation constants for wave propaga- 
tion along the four~ and six-fold axas respectively is similar to the propegation 
of ultrasound in metals whose conduction electrons may be described by a model for 
free electrons, It is also shown that if the direction of transverse sound 
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should result. Orig. art. has: 1 graph and 55 equations, 
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SOURCE: AN SSSR, Izvestiya, Seriya fizicheskaya,. v. 30, no. 6, 1966, 943-944 


TOPIC TAGS: ferromagnetic structure, magnetic domain structure, ultrasonic velocity 


ABSTRACT: It is pointed out that the velocity of ultrasound in a ferromagnet should 
be' different, depending on whether the wavelength is long or short compared with the 
dimensions of the domains, and it is suggested that this dispersion of ultrasound be 
employed to measure the domain size, The ultrasonic dispersion is due to the fact 
thdt the velocity of ultrasound is determined in part by the susceptibility of the 
matgrial, When the wavelength is long compared with the domain size it is the bulk 
susgeptibility that is significant, to which both rotation and domain wall displace- 
ment processes contribute. When, on the other hanjl, the wavelength is much smaller 
than the domains, the significant susceptibility is that which obtains within the 
domains, to which only rotation processes contribute. It is also pointed out that in 
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the ultrasound; such a case is that in which a longitudinal ultrasound wave propagate 
parallel to the magnetization, Orig. art, has: 4 formulas, 
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SOURCE; Fizika metallov i metallovedeniye, v, 20, no. 1, 1965, 3-2. — 
-FOPIC TAGS: ferroelectric material, dielectric material, magnetic anisotropy, wave ff 
mechanics, ultrasonic wave — 


. ABSTRACT? - The author considers Propagation and absorption of longitudinal elastic 


waves and transverse circularly polarized elastic and Magnetoelastic waves in a fer- 
rodielectric with cubic symmetry. A dispersion equation is derived for wave propa- |° 


the ferrodielectric and that it does not have spontaneous electric polarization. ; ; 
The equation is simplified by disregarding conduction and displacement currents. The § “4 
equation takes account of variations in the intensity of magnetization due to chang- 

es in the density of the ferrodielectric medium. The material is assumed to have 
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a positive constant of crystalline anisotropy (the axis of preferential magnetiza- 
tion is parallel to the axis of four-fold symmetry) and to be located in a polariz-— 
: ; ing magnetic field also oriented along this axis. Formulas are derived for the 
a phase velocity and absorption of these waves and for the angles through which the 
- plane of polarization rotates during transmission and reflection of ultrasonic waves. 
- It is Zound that at low temperatures or high frequencies where the module of the 
“specific magnetic moment is ‘nearly constant ,. variations in the velocity of longi- | 
‘tudinal ultrasonic waves are dependent only on changes in the intensity of magneti- ; 
zation due to variations in. the density of the material. The formulas derived im- 
ply that association is possible between transverse elastic and magnetic oscilla- 
tions in anisotropic ferrodielectric media as a result of the rotation of volumme- 
tric elements caused by the elastic waves. These rotations result in localized 
variable effective fields of crystalline anisotropy which define a force pair act- ae 
ing from the side of magnetization on the crystalline lattice (and vice versa). ea. 
Orig. art. has: 63 formulas. . 
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«| TOPIC TAGS: tensor field, inverse tensor field, ultragonic propagation, magnatic 
| field, magnetically polarized metal, rotating polarization plane, ultrasound, 
| asymptotic expression, crystallographic axis > Fermi surface, rot tional constant : 


ABSTRACT: The article is a continuation of a previous investigation (K.B. Vlasov, 
B.N. Filippov, ZhETF, 1964, 46, 223), which was concerned.with calculating the 
rotation of the plane of polarization of the ultrasound in magnetically polarized 
metals with an arbitrary law of variance of electrons for the case of a atrong 
magnetic field, where the characteristic orbital cyclotron radius of electrons ia 
_ [much shorter than their free-path length and the wavelength of the ultrasound. 
'*| The present investigation is concerned with the features of the propagation and 
adsorption of the ultrasound during its propagation parallel to a polarizing mag- 
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| terized by the inverse tensor field. On the basis of considerations of the general 
| aymmetry of the magnetic field and crystals, it is concluded that certain terms of 
_ | the expansion become zero when the inverse tensor field reaches a certain magnitud 
| Asymptotic expressions are given for these tensors with respect to closed and open as 
Fermi surfaces and different cases of orientation of the polarizing magnetic field |  § [im 
relative to the crystallographic axes in different ranges of variation in ultra- eu 
"| sonic. frequencies. In particular, it is shown that, under specific conditions, a 
when the magnetic field is oriented along the fourth- or ‘sixth-erder crystalio-~ ; oat Paul 
-, [graphic axes (as well as along the direction of propagation of sound), the rota- ; 
‘| tional constarit is determined only by the type of the tensor .f 312 Which, in its 
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